INTRODUCTION
The Red Sea is a basin semi-isolated from the open ocean in a region of the earth's crust that is subject to high heat flow. Because of the restricted flow of water to and from the Indian Ocean and the high evaporation rate at these low latitudes, the waters of the Red Sea probably have undergone large fluctuations in O 18 /O 16 content, salinity, and temperature as a result of glacially induced eustatic changes in sea level in the Pleistocene and possible tectonic events since the Miocene (Deuser and Degens, 1969) . Also, because of high temperatures in the sediments resulting from high heat flow, recrystallization is more likely than in other marine sediments. Such recrystallization can cause significant changes in the O 18 /O 16 of pore waters and carbonates and silicates in the sediments. The basic object of this investigation therefore was to determine to what degree isotopic variations yield information about changes in the O 18 /O 16 content and temperatures of Red Sea waters as opposed to information about the nature of recrystallization of the sediments.
The sediments from Sites 225 and 228 consist of a late Miocene evaporite sequence overlain by a sequence of Plio-Pleistocene silty oozes, chalks, and calcareous siltstones. The Plio-Pleistocene sediments generally have carbonate contents of 30 to 65 percent, while the Miocene section generally contains less than 25 percent carbonate.
PROCEDURE
Pore waters and sediments were sampled at 10 to 20 horizons at each site. Immediately after squeezing of the 10-cm-long inner portion of the core for pore water analysis, approximately 1 ml of pore water was sealed in a glass vial using a torch. of the entire water sample. The amounts of these salts would be a function of cation differences from sample to sample, making systematic errors possible. Table 1 ). Friedman (personal communication) has indicated that the addition of NaF to salt waters will markedly improve the precision of the analyses.
Bulk silicates and carbonates were also investigated. A portion of the cake remaining from the squeezing was sealed in an airtight bag for later analysis. The sediment samples were air dried and ground in mortar and pestle. These bulk samples, representing stratigraphic horizons 10 cm thick, were analyzed for the O 18 /O 16 and C 13 /C 12 content of the carbonate fraction by the method described by McCrea (1950 
DISCUSSION OF RESULTS

Site 228
The pore waters from Site 228 exhibit a very large decrease in O 18 /O 16 with depth. The near-surface pore water (6 m in depth) has a δθ 18 of +1.6±0.2%o, very near that of Red Sea water with a salinity of 40°/ oo (see Figure  1 ). The pore water at 306 meters has δθ 18 = -3.3±0.4%o. Possible explanations for the steep gradient in O 18 /O would only decrease by 1.3%o (Craig, 1961) .
The third explanation requires than an authigenic component making up more than 20% of the total solids be found in the sediment column with a high O 18 content compared to its pre-diagenetic precursor. Table 2 ), apparently indicating that there is no large general increase in the authigenic silicate content of the sediment with depth. In fact, the δθ 18 of the bulk silicates are within the range expected for unaltered continental detritus (Savin and Epstein, 1970 (Lawrence, in press; Sakai, personal communication) .
Site 225
The pore waters from Site 225 in contrast to those of Site 228 exhibit an increase in δθ 18 from +1.3±0.5 o / O o (near that of Red Sea water with a salinity of 40° / oo ) to a maximum of +2.5±0.1%o near 50 meters, followed by a decrease to +o.2±0.3°/ oo at 220 meters (see Figure 1) . The δθ 18 values correlate well with the δD data of Friedman (this volume). This suggests that the observed isotopic variations are a result of (1) changes in the evaporation rate from and fresh water input to the Red Sea, (2) Because Site 225 is in an area of high heat flow and hot brines, the variations in O18/O 16 and C13/C12 0 f the carbonates must be evaluated under the hypothesis that they are in isotopic equilibrium with present-day brine waters. If the observed gradient in Ol 8 /O 16 of the carbonates represents complete equilibration with a large reservoir of water of a isotopic composition in the range 0.5-2.5%o the temperature gradient from top to bottom of Core 225 must span 50° to 70°C or about 30°C per 100 meters. If this water were present-day Red Sea water with a δθ 18 of +1.5±1.0%o, the temperature necessary for equilibrium between carbonate water at the sediment-water interface would be 5±5°C, an unreasonably low temperature. If the present-day brine temperature of 40°Cis taken as the temperature of the water at the sediment-water interface, the öO* 8 of the water necessary for equilibrium with the carbonate would have to be +9+1 %o, a value much higher than presently exists. Therefore, the 01 8 /O 16 values of the carbonates cannot reasonably represent complete isotopic reequilibration with water like that in the pore waters of Site 225 at temperatures like those observed presently. However, isotopic equilibration of the carbonate in the sediments with hot brines with a high 01 8 /Ol 6 prior to 10,000 B.P. cannot be ruled out pending detailed investigation of the carbonate utilizing the scanning electron microscope and further isotopic studies.
